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CLEAR, INJECTABLE FORMULATION OF AN ANESTHETIC 

COMPOUND 

The present iDventioa relates to a clear, injectable, pharmaceutical formulation 
of propofoL 

PropofoU whose chemical name is 2,6-bis-(l-metiiylethy!)phenol, is a known 
anaesthetic, largely used for general anaesthesy. 

The propofol fonnulation which is present on the market is a non-txaspatent, 
white, oil-tn-water emulsion. Similar formulations are described for example in 
US 4,798,846 and in GB 2;i98.789. 

Other injectable propofol preparations have been described. More particularly, 
WO 96/32135 discloses a pharmaceutical composition in which propofol is 
used as an inclusion complex with 2-hydiDxypropyl-^-cyclodextrine while WO 
97/10814 discloses the use of nanodispersions of propofol to be administered 
by intravenous route. 

It has now been found that a transparent injectable formulation of propofol may 
be obtained by mixing said propofol with a bile acid and with a lecithin. More 
particularly, said formulation presents noteworthy advantages in respect of the 
presently marketed formulatioiL Such a formulation is clear, and, hence, the 
presence of foreign particles, such as glass residues, fibers, undissolved 
substances and the like, inside the vials or bottles can be easily controlled. This 
feature is very important for the product safety because, in general, the ready- 
for-use injectable solutions and, with greater reason, those exclusively used by 
intravenous route, as is the case of propofol, must not contain any foreign 
particles. 

Furthermore, the present injectable formulation may be diluted in most of the 
solutions for infusion, thus allowing the anaesthesist physician to dose the drug 
with better precision and to administer it with a greater regularity in order to 
obtain a more precise and safer effect 

Another very important advantage is the fact that the present formulation is 
stable within a temperahire range from +2^ to which is broader than the 

stability temperature range (+2++25*'C) of the presently marketed formulation. 
Moreover, the production of the formulation of the present invention does not 
require any particular or sophisticated iqTparatus, but it is sufficient to use a 
normal equipment for the production of pharmaceuticai formulations for 
injectable use. 
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Thus, it is another object of the present invention to provide an aqueous, 
injectable phaimaceutical composition comprising: 

(a) propofol; 

(b) a pharmaceutically acceptable salt of a bile acid; 

(c) a lecithin. 

The bile salt is advantageously selected from the group consisting of 
glycochoUc acid, cholic acid, chcnodespxycholic acid, taurocholic acid, 
glycochenodcsoxycholic acid, taurochenodcsoxychoUc acid, litocholic acid, 
uisodesoxycholic acid, dehydiocholic acid, the preferred one being giycocholic 
acid . 

The pharmaceutically acceptable salts of the bile acids may be advantageously 
selected from the group consisting of the sodium, potassium, calcium, 
magnesium or ammonium salts. The sodium salt being preferred. 
Sodium glycocholate is the particularly preferred pharmaceutically acceptable 
salt of a bile add. 

A lecithin may be soybean lecithin or egg lecithm. 

The use of a salt of a cholanic acid in admixture with lecithin for the 
preparation of myccllar solutions of non-steroidal anti-infiiammatory 
compounds, in order to reduce or suppress the local irritations and the 
haemolytic effects deriving from the parenteral administration of aqueous 
solutions of said drugs, is described in EP-A-280887. 
In the aqueous pharmaceutical formulation of the present invent, propofol is 
present in an amount of from 8 mg to 12 mg per 1 ml of solution, 
advantageously from 9 mg to 11 mg per ml of solution, preferably in an 
amount of 10 mg per ml of solution. 

The pharmaceutically acceptable salt of the bile acid is present in said aqueous 
pharmaceutical fonnulation in an amount, referred to the free acid, of from 25 
to no mg per 1 ml of solution, preferably of from 50 to 60 mg per ml of 
solution. Lecithin is present in an amount of from 40 to 150 mg, preferably of 
from 70 to 80 mg per ml of solution. Soybean lecithin is the preferred lecithin. 
According to an advantageous embodiment of the present invention, the 
aqueous, injectable pharmaceutical composition comprises: 
- from 8 to 12 mg of propofol; 

. from 25 to 110 mg of a bile acid, as a pharmaceutically acceptable salt 
thereof; 
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• from 40 to 150 mg of a lecithin, 
per ml of solutioit 

According to a particularly advantageous embodiment of the present invention, 
in this aqueous, injectable phannaceutical composition, said bile acid salt is 
sodium glycocolate and said lecithin is soybean lecithin. 
An aqueous, injectable pharmaceutical formulation com|insing from 8 to 12 
mg, preferably 10 mg. of propofol per I ml of solution, from 50 to 60 mg of 
glycocolic acid, as sodium glycocolate, per ml of sohition, and from 70 to 80 
mg of soybean lecithin per ml of sohition is particulariy advantageous. 
The water used in the present formulation is water for injectable preparations. 
For the manufecture of the present pharmaceutical fonnulation, the bile add 
salt may be straightforwardly used as starting material or the free add may be 
previously salified with a suitable alkalinizing agent ^ch may be, for 
example, ao alkaline metal hydroxide such as sodium, potassium or lithram 
hydroxide, an alkaline-earth metal hydroxide, such as cakaum or nugnesium 
hydroxide, a metal oxide such as magnesium or aluminium oxide, a caibomc 
add salt, such as sodium or potassium carbonate, sodium or potassium 
bicarbonate, a phosphoric acid salt, such as sodium, potassium or calcium 
phosphate, for example trisodium phosphate. 

It is another object of the present invention to provide a process for the 
preparation of an aqueous, injectable pharmaceutical composition as mentioned 
above, which comprises: 

(a) adding lecithin to an aqueous solution of the phaimaceutically 
acceptable salt of the bile add, said solution having a pH of froin 4.5 to 6.5; 

(b) heating the aqueous dispersion to a temperature of from 35** to 85''C 
for 60 minutes; 

(c) adding propofol, previously heated at a tempcramre of from 35" to 
85**C, to the solution obtained in step (b), heated at a temperature of from 35** 
to SS'C; 

(d) cooling and adding water to reach the final volume. 

More particularly, the present invention concerns a process for the preparation 
of an aqueous, injectable pharmaceutical composition containing propofol, a 
pharmaceutically acceptable salt of a bile acid and a ledthin. as illustrated 
above, which comprises: 
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(a) adding lecithin to an aqueous 8olutic»i of (he phannaceutically 
acceptable bile acid salt, said solution having a pH of from 4.5 to 6.5; 

(b) heating the aqueous dispersion at a temperature of from 35" to 85*C 
until solution is complete; 

(c) adding propofol, previously heated to the temperature of from 35** to 
85*'C. to said solution; 

(d) cooling to room temperature and adding water until the final volume 

is reached; 

all the steps being carried out in substantial absence of oxygea 
The expression "substantial absence of oxygen" means that the solution, during 
the process, should have a content of oxygen not hig^ than I part per million 
(p.p.m.), preferably not higher than 0.5 p.pjn. 

As set forth above in step (a), the phannaceutically accq)table salt of the bile 
acid, preferably sodium giycocolate, may be dissolved in water as such or 
prepared in situ by salification of the bile acid, preferably glycocolic acid, with 
the selected base, preferably sodium hydroxide. In Ihis latter case, the bile acid, 
preferably glycocolic acid, is added to an aqueous sohition of the base, 
preferably sodium hydroxide, by the adjusting the pH of the solution thus 
obtained with a phannaceutically acc^table acid, iHeferably hydrochioric acid, 
in order to render said pH compatible with an intravenous administration. Said 
pH is kept at a value of from 4.5 to 6.5, advant^eously from 5 to 6. preferably 
of about 5.5. 

Step (a) is normally carried out at room temperature (20*'+25**C), but a higher 
temperature, for example of about 30'C is also accqitable. 
The medium is advantageously kept under substantial absence of oxygen by 
using any technique for removing it, for example by bubbling an mert gas. 
preferably nitrogen, in said medium and by kcqiing the medium under inert 
atmosphere throughout the process. 

The content of oxygen may be measured according to known methods (for 
example using an oxygen-sensitive electrode) and kept not higher than 1 
p.p.m., preferably lower than 0.5 p.pjn. 

Lecithin, preferably soybean lecithin, is added under strong stirring, 
advantageously in an inert atmosphere, preferably under nitrogen stream. 
In step (b). the mixture is heated at a tcn^)eraturc of fiom 35" to 85"C in order 
to obtain a complete dissolutioiL 
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Usually, a temperatnre of firam 35° to 60**C, prefcfably of from 45** to 50*C. is 
used. Since bile adds and their salts are often sm&ctants. a foam may be 
obtained, which dissolves if the mixture is let to stand at rest, advantageously 
always in substantia] absence of ozygea 

In step (c), to the sohition tluis obtained, heated to 35*+85°C, pxeferably at 55** 
4^C, piopofol, previously heated at the same temperature, is added under 
stining and advantageously in an inert atmosphere, preferably under nitrogen 
stream. 

In step (d) tiie clear sohition thus obtained, if necessary homogeneized, is 
cooled to room temperature (22'i-25°C) and diluted with water until the desired 
volume is reached, preferably by keeping tiie oxygen concentration of the 
medium very low, advantageously not higher than 1 p.p jn., preferably lower 
than 0.5 p.pjn. 

The solution thus obtained, when submitted to the conventional operations of 
pharmaceutical technique for the manufacture of injectable preparations, 
prefer^ly kept in hennedcaUy closed vessels, is ready for medical use. 
Preferably, the formulation according to the present invention contains oxygen 
at a concentration not hi^er than OJ p.pjtL. In the vessel cohtaining it (vial or 
bottle) the head sp2cc cimtains oxygen in an amount preferably not higher than 
1%. 

£XAM£LE 

In a stainless steel reactor equipped with an heating shell, 186 ml of water for 
injectable preparation were introduced and nitrogen was bubbled thereinto to a 
concentratian of dissolved oxygen lower than OS p.p.nL, by keeping the water 
temperature at about 25°C, then 4.8 g of sodium hydroxide were added 
thereinto, under gentle stining and nitrogen stream. At complete dissolution, a 
control of die oxygen concentration, to be kept lower than 0.5 p.p.m., was 
made, then 54.6 g of glycocholic acid were quickly added in one portion by 
keeping the mixture at about 30*'C under strong stixring and nitrogen 
atmosphere. After dissolution, the pH was in the range of 10^-12. After 
solubilization of the glycocholic acid, the pH was adjusted to 5.45+5.5 with IN 
hydrochloric acid, by adding said acid slowly and keeping the solution under 
strong stining and nitrogen atmosphere (oxygen concentration lower than 0.5 
p.p.m.) To the solution of sodium glycocholate, 75.6 g of soybean lecithin were 
slowly added, by keeping the solution under strung stining and nitrogen 



wo 98/53805 PCT/EP9WO004 



6 



Stream, then the suspeaston was heated at a tezxq)eratuie of 45+50^C under 
moderate sdning and nitrogen atmosphere until the fonnation of a great 
amount of foam was observed. The solution was cooled to room temperature 
and let to stand 18 hours under nitrogen pressure, wereafter the complete 
solubilization of the soybean Icdtfain was controlled. The solution was heated 
at SS^O^C and submitted for 10 minutes to the action of a homogeneizer, 
under strong nitrogen stream. An amount of 10 g of propofol, previously 
heated to 60^C, was slowly poured into the previously obtained solution, by 
keeping it under homogeneization and nitrogen stream, at a temperature of 6$+ 
l(y*C. The solution was homogeneized until a sample of solution, diluted 1:1 
v/v with water for injectable preparations, resulted clejar by nadced eye. The 
solution was cooled to 25°C by adding 610 ml of water for injectable 
preparations, very slowly, into the solution at a temperature of 25°C with a 
content of dissolved oxygen lower than 0.5 p.pjn. Then the solution was kept 
under gentle stining and nitrogen stream until the content of dissolved oxygen 
resulted lower than 0.5 p.pjn. Then, vacuum was made in the reactor in order 
to eliminate the gas dissolved in the solution and water for injectable 
preparation, with a content of dissolved oxygen lower than 03 p.p.m., was 
added to a volume of 1000 ml. The solution was kept under gentle stirring and 
nitrogen stream; the value of the pH was controlled in order to kept it at 6.0^- 
6.3 (if necessary, the value must be adjusted with 0.2% hydrochloric acid or 
with 0.2% sodium hydroxide). The amount of dissolved oxygen was controlled 
and the nitrogen bubbling was continued until an oxygen concentration lower 
than 0.5 p.p jn. was obtained; The solution was filtered in a sterile unit (class 
100) through a 0.22-micron porous membrane, type Durapore ^ by Millipore, 
previously controlled and approved for its integrity. Vials or bottles were filled 
under nitrogen atmosphere, by controlling the amount of residual oxygen in the 
head space of the vial or bottle in order to keep it lower than 1%. 

STABILITY ASSAYS 
After the initial measurement (time 0 » Tq) controls were made after 30 days 
(T30) and after 60 days (Tgo) from Tq. 

For the detection of propofol, a method by HPLC performed with inverse phase 
column and a UV detector was set up. The specificity and response linearity 
study in the concentration range of the vials gave satisfactory results to perform 
the stability control suitably. 
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F,XPF.RTMENTAL 
MATERIALS AND METHODS 

Reagents 

- Acetonitzile for HPLC, Merck - Darmstadt 

. Deionized water from equtpment "Maxima ultra pure water", £lga 

. Piopofol Standard, Archimica - code 61005. batch No. 95005-0-01 (purity 

grade: 99.8%; density: 0.955 g/ml). 

Standarti SoliitiQnfi 

. Standard solution of propofol: in a lOO-ml volumetric flask, about 20.0 mg, 
exactly weighed, of pure product are mixed with water to vohmie. 

- Sohjzions of propofol samples in vials: tiic content of two vials are poured in 
a perfectly dried flask. 2 ml of the liquid of the vials are pipetted, by a glass 
pipette, poured in a lOO-ml volumetric flask and brou^t to volume with water. 
Rquipment 

- HPLC CM 4000, Milton Roy. equipped with 

- valve Rheodyne 7125 with a 10-|U teop; 

- detector U.V. Spectromonitor 3100, Milton Roy, with variable wavelengd^ 

- integrator Mega 2, Cario Erba, with paper speed « 0.5 cm/miiL; 

- column: Lichrospher 100 RP-18 (125 cm x 4 mm I d. - 5^ particle size), 
Merck - Darmstadt; 

- precolumn: RP 18. Merck - Darmstadt, 
rhmmatoyniphic Conditions 

- Mobile phase: acetonitrile/water= 60:40 v/v 

- Flow: I ml/min. 

- Detector wavelength: 270 nm. 

- Average elution time of propofol: 4.30 ± LOO. 
Analytical dgtcction 

For the detection of propofol concentration in the vials, the standard solution of 
propofol is analyzed by repeating the analysis four times. The solutions of 
propofol samples in vials are analyzed immediately after the detection of the 
standard, by repeating the analysis twice. From the comparison of the average 
areas drawn for the peaks of the propofol. the concentration in mg/ml of the 
active principle in the solution of the vials is calculated. 
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The results summarized in the table show that the solution object of the 
presents patent application ni^ns stable and clear for a period of at least 150 
days fiom the pr^»xation date, within a tnoad temperature range. 



mSPOFOL 1 0 isg/ml - Tempecifint: 3*C 



ANALYSIS 
DATE 


i 

DAYS 


CdNCENTRATION 


pH 


DEGRADATION 
% 


16.10.96 


0 


8.57 


6.00 


0 


19.11.96 


30 ' 


838 


6.17 


+ 0.12 


17.12.96 


60 1 


8.62 


6.12 


+ 0.58 i 

1 


10.02.97 


120 ! 


8.48 


n-d. 


- 1.05 j 


27.03.97 


150 


S25 


6.15 


-3.70 i 
1 


PROPOFOL 10 mg/ml - Temperature: 2 




i 
1 


ANALYSIS 
DATE 


; 

: DAYS 


CONCENTRATION 


pH 


DEGRADATION 
% 


16-10.96 




8J7 


6.00 


0 1 


19.11.96 


30 


8.46 


6.16 


-1.28 j 


17.12.96 


1 « 


8J8 


6.13 


-2.21 1 


10.02.97 


120 


n.d. 


n-d. 


cd. •; 


27,03.97 


1 


n.d. 


nd. 


n-d. ! 


PROPOFOL 10 tag/xBl - Temperature: 40^ 




ANALYSIS 
DATE 


1 DAYS 

i 


CXJNCENTRATtON 


pH 


DEGRADATION j 

% \ 


16.10.96 


0 


8.57 


6.00 


0 j 


19.11.96 


30 


8.52 


6.19 


-0.58 


17.12.96 


60 


; 8J8 


6.15 


- 2.21 


10.02.97 


120 


! 834 


6.21 


- 2.68 


27.03.97 
i — 


150 


; 926 


6.19 


-3.60 ; 



a d. not detennined 
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CLAIMS 

1 . Aqueous, injectable phannaceutical composition comprising: 

(a) propofol; 

(b) a phannaceutically acceptabl efealt of a bile acid; 
He) a lecithinN 

2. Composition according to claim 1, compnsing: 

- from 8 to 12 mg of propofol; 

- from 25 to 110 mg o f a bile acid, as a phannaceutically acceptable salt 
thereof; 

- &om 40 to ISO mg of a lecithin 
per ml of solution. 

3. Composition according to claim 1 or 2, in which the bile acid salt is the 
sodium salt 

4. Composition according to one of claims I to 3, in which the bile acid, as a 
phannaceutically acceptable salt thereof; is sodium glycocholatc. 

5. Composition according to one of claims 1 to 4, in which the lecithin is 
soybean lecithm^^ — 

["eTComposition according to one of claims 1 to 5, comprising from 8 to 12 mg 
1 of propofol, from 50 to 60 mg of glycocholic acid, as sodium glycocholatc, and 
\ from 70 to 80 mg of soyfa^jecithin per ml of solution. 



7. Composition according to claim 6, containing 10 mg of propofol per ml of 
solution. 

8. Composition according to claim 1, containing from 9 to 11 mg of propofol 
per ml of solution. 

9. Process for the preparation of the aqueous, injectable pharmaceutical 
composition of claim 1, iKiiich comprises: 

(a) adding lecithin to an aqueous solution of the phannaceutically acceptable 
salt of the bile acid, said solution having a pH of from 4.5 to 6.5; 

(b) heating the aqueous dispersion at a temperature of from 35" to 85**C for 60 
minutes; 

(c) adding propofol, previously heated at a temperature of from 35" to 85"C. to 
the solution obtained in step (b) heated at a temperature of from 35° to SS^C; 

(d) cooling and adding water to the final volume. 

10. A process according to claim 9, which comprises: 
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(a) adding the lecithin to an aqueous solution of the bile add salt, said solution 
having a pH of from 4.5 to 6.5; 

(b) heating the aqueous dispersion at a temperature of from 35** to 85'*C until 
the dissolution is complete; 

(c) adding propofol, previously heated to the temperature of from 35^ to 85^C 
to said solution; 

(d) cooling to room temperature and adding water until the final volmne is 
reached; 

all the steps being earned out in substantial absence of oxygea 

1 1. A process according to claim 9 or 10, wherein the bile acid salt is sodium 
glycocholate. 

12. A process according to claim 11, wherein sodium glycocholate is prqsared 

in situ. 

13. A process according to one of claims 9 to 12, in which the lecithin is 
soybean lecithin. 

14. A process according to one of claims 10 to 13, in which the substantial 
absence of oxygen is obtained by bubbling an inert gas into die mixture. 

15. A process according to claim 14, in which said inert gas is nitrogen. 

16. A process accordmg to one of claims 10 to 15, in which the content of 
oxygen in the mixture is kept not higher than 1 p.pjn. 

17. A process according to claim 16. in which said content of oxygen is not 
higher than 0.5 p.p jn. 



INTERNATIONAL SEARCH REPORT 



PCT/EP 98/03004 



IPrr^6rK?l/^'^6rK9/107 A61K47/24 A61K47/28 



Accowttig to tntwntionl PilK CI— lic«iton<IPa or to ttofft ntfonil diH Wu rt en «nd 



a noMSCARCHeo 



IPC 6 A61K 



ElwtranlctUtibaMCefWUM during th« ri«tri«Uond (rwiw o» d«« b«M *fi4 



COOCUygMTSCOWSIOEBEDTOMnCLfiVAMT 



fW*iw«todiknNai 



WO 97 10814 A (VESIFACT-AG) 27 Hatch 1997 
cited In the application 
see the whole document 

EP 0 280 887 A (F. HOFFMANN-LA ROCHE & CO. 
AKTIEN6ESELLSCHAFT) 7 September 1988 
cited In the application 
see the whole document 

OE 32 21 579 A (ECKERT ET AL. ) 

22 December 1983 

see the whole document 

FR 2 265 357 A (IMPERIAL CHEMICAL 

INDUSTRIES LIMITED) 24 October 1975 

see the whole document 

& US 4 798 846 A 

cited In the application 



1-17 



1-17 



1-8 



1-8 



m 



Purttw doGuawrtt «!• iMtd M th» eondnuMon of boa C. 



■ mHMhanmx. 



* SpkW cxtagorln of dtad doouiMrti : 

oensidMad lo tM of ptittaMrratMtnea 
■E* Mittw'dDCun«nlbulpubW»4enoraflM'i}«imMmtk)n« 
nngdat* 

V documf«wtilairn*ythmvdoUMonprtartyclJlm<t)or 
«Mcn I* cMd to «ttat)(M t» puDOuflentfat* or anotfw 
cMiOon orotfw •pacW ttmon (m ap«cf1id> 

"Cr docunwfli n<«ningio«n«nl(tKto«n, us*. •xtOfttonor 
oOMrmMfW 

T- docuRMrtpUbtaM prior to ttwHaiTwflonil fling date tou 
luar uwn Sw pitorty dtf» difmad 



orprfaaiifdMaidn« >icw<ci^i 
obidlB mdanBanSVMprtv^lavfwiT t 




Data ol trta aouat oampMbn d twMarnaftonftl aMKh 



13 October 1998 



OMa iraflnB am> awnrtonri MMdi fiport 



21/10/1998 



Nam* and (Mflng addna* o( flw fiA 

EinpMi PMOffiea. P.a Sfllfl PatwtfMO 2 

T«L (4^-70) Tk. 31 8S1 apo rt. 

Fac i«ai-70)3ao-30ia 

Pmm PCDISM910 (avortd *a«) (JMv taaa) 



Benz. K 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/EP 98/03004 



C(Co«ttHMden> 0OCUHIIinC0NSB)Cf»TOMNflCVAMr 



CxMganr* Ciuiten«r«aNiwnL«iiiii 



G8 2 298 789 A (ZDIECA LIMITED) 
18 Septeod>er 1996 
cited In the application 
see the whole docuoent 

DE 10 89 510 B (DR. RUDOLF REISS, 
CHEHISCHE UERKE) 22 SepteiAer 1960 
see the whole doctaent 

US S 637 625 A (HAYNCS) 10 June 1997 
see the whole docunent 



1-17 



1-8 



1-17 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/EP 98/03004 



Paanttamly 



PUMeaflon 



WO 9710814 A 


27-03-1997 


AU 


6708096 A 


09-04-1997 


EP 280887 A 


07-09-1988 


AU 


599198 B 


12-07-1990 




AU 


1076688 A 


04-08-1988 






CA 


1319886 A 


06-07-1993 






OE 


3867502 A 


20-02-1992 






DK 


4088 A 


04-08-1988 






IE 


61068 8 


21-09-1994 






JP 


2645427 8 


25-08-1997 






ap 


63201133 A 


19-08-1988 






us 


4882164 A 


21-11-1989 






ZA 


8800562 A 


A ^ A A 4 AAA 

03-08-1988 


OE 3221579 A 


22-12-1983 


NONE 






FR 2265357 A 


24-10-1975 


GB 


1472793 A 


04-05-1977 




AU 


502164 8 


12-07-1979 






AU 


79S3675 A 


•%A HA ' '4 A^^ 

30-09-1976 




- 


BE 


827290 A 


29-09-1975 






CA 


1038764 A 


19-09-1978 






OE 


2513797 A 


AA 4 A 4 A^^ 

09-10-1975 






OK 


128675 A 


29-09-1975 






FI 


750941 A 


29-09-1975 






HK 


34380 A 


01-07-1980 






IE 


40839 B 


29-08-1979 






JP 


50154410 A 


12-12-1975 






K£ 


3052 A 


A^ A^ 4 AAA 

27-06-1980 






HL 


7503696 A.C 


30-09-1975 






SE 


7503542 A 


29-09-1975 






US 


4798846 A 


17-01-1989 






us 


4056635 A 


01-11-1977 






us 


4452817 A 


05-06-1984 






ZA 


7501806 A 


25-02-1976 


GB 2298789 A / 


18-09-1996 


BR 


9510452 A 


19-05-1998 




DE 


19509828 A 


19-09-1996 






FR 


2731617 A 


20-09-1996 






VO 


9629064 A 


26-09-1996 






AU 


1898895 A 


08-10-1996 






CZ 


9702904 A 


17-12-1997 



page 1 of 2 



INTCRNATIONAL SEARCH REPORT 



PCT/EP 98/03004 



Pwiint dxufnfit 
cttMl in Mwcft rsport 



GB 2298789 



OK 
EP 
FI 
IT 
LU 
NO 
PL 
S£ 
SK 
US 
US 
US 



106697 
0814787 

973702 
HI950529 
90136 

974278 

322278 
9703274 

124797 
5714520 
5731355 
5731356 



17-09-1997 
07-01-1998 
16-09-1997 
22-09-1995 
27-11-1997 
16-09-1997 
19-01-1998 
10-09-1997 
14-01-1998 
03-02-1998 
24-03-1998 
24-03-1998 



DE 1089510 B 




NONE 




US 5637625 A 


10-06-1997 


AU 2329297 A 
EP 0796616 A 
UO 9734588 A 


10-10-1997 

24- 09-1997 

25- 09-1997 



FMiiPcntaAtnvo 



page 2 of 2 



